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PRELIMINARY AND SHORT REPORTS
A COLORIMETRIC ASSAY OF DERMATOPHYTE GROWTH IN
BROTH OULTtJRE*
CLAIRE L. TASCRDJIAN, B.S.
Accidentally the writer observed that Sabouraud's medium on which dermatophytes
were growing developed a brown color when autoclaved, and that the intensity of this color
was grossly proportional to the size of the colonies. The same color was found to develop
in the medium if the fungous elements were removed prior to autoclaving. The colonies
themselves did not show any color change.
On the basis of these observations the relationship between the size of dermatophyte
colonies and the depth of color of the media after autoclaving was investigated more closely
on Trichophyton gypseum, T. rubrum, Epidermophyton inguinale, and Microsporum
audouini.
PROCEDURE
Test cultures were grown in 50 cc. Erlenmeyer flasks, each containing 25 cc. of liquid
Sabouraud's medium (1% peptone Merck, 4% dextrose), and were incubated at 30°C. After
different time intervals of growth the flasks were autoclaved for 20 minutes at 17 lbs. pres-
sure and 120°C. The culture media were then filtered off, their pH was determined, and their
light absorption at 450 m was measured with the Coleman Universal spectrophotometer,
Model 14. Blank medium, autoclaved under the same conditions, was used as the reference.
The fungous elements remaining on the filter paper were washed until the Molisch reac-
tion for carbohydrates became negative in the wash water. They were then quantitatively
transferred from the filter paper to aluminum foil dishes, dried in the oven at 105°C. until
weight constancy, and weighed on an analytic balance.
Five series of experiments were carried out with T. rubrum, two with T. gypseum, and
one each with E. inguinale and M. audouini.
RESULTS
The correlation between dry weight and pH, and dry weight and depth of color as ex-
pressed in terms of optical density is shown in Figures 1, 2, and 3.
The experiment illustrated in Figure 1 is representative of the seven experiments carried
out with Trichophyton rubrum and T. gypseum. The same type of curve was obtained in
every instance, demonstrating a direct proportionality between the optical density of the
filtrates and the dry weight of the cultures in the range below 30 mg. In this range the
increase of the weight and density values is paralleled by an increase in the pH. Above 30
mg. of weight the density values become somewhat scattered due to the great depth of the
color. On the whole, both the optical density and the pH curve tend to flatten out as the dry
weight continues to increase.
Figures 2 and 3, as well as Table I, show that a similar correlation exists in the case of
Microsporum audouini and Epidermophyton inguinale, although the curves differ slightly
from each other and from that illustrated in Figure 1.
An attempt was made to use this reaction for the evaluation of growth-inhibiting effect
of fungistatic agents. In these experiments the same four species were grown on Sabouraud's
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FIG. 2. Microsporum audouini
dextrose broth to which pelargonic acid and asterol dihydrochioride, respectively, had beeii
added in graded concentrations. A comparison of the absolute density values in the pres
ence and absence of the fungistatic agents was not possible because these substances modi-
fied the color reaction. Asterol in particular greatly enhanced the darkening reaction in the
OPTICAL DENSITY
DRY WEIGHT


























1 234 5678 O1i
DRY WEIGHT
Fxo. 3. Epidermophyton inguinale
TABLE I
Relation between dry weight and % transmittance in four species of dermatophytes in the
presence of fun gistatic agents
T. GYPSEUM M. AUDOUINI 5. INGUINALE T. RUBRUM
!UNGTSTAT!C AGENT —_______ __________ _______________- _______________
Weight Tra°°sm. Weight Trsm. Weight Trsm. Weight Tra°m.
mg mg mg mg
Asterol 2 HCI, %
0.000 174.7 23.5 40.4 17.0 74.8 23.0 56.0 20.0
152.4 14.0 21.3 22.5 40.8 32.0 35.8 25.0
0.0001 16.7 9.0 14.3 16.0 29.5 21.0 34.1 14.0
15.0 7.5 15.3 14.5 60.8 16.5 32.1 17.5
0.001 4.4 45.8 7.0 36.5 6.5 46.5 15.2 34.0
5.5 41.3 5.9 35.0 8.8 44.0 — 47.0
0.01 3.6 71.5 4.6 66.0 3.3 58.0 3.2 72.0
2.3 73.0 5.2 64.5 3.4 58.0
0.1 0.3 93.0 0 100 0 100 0 100
0.7 91.2 0 100 0 100 0 100
Pelargonic acid, %
0.0001 175.5 21.5 50.5 8.0 79.6 16.0 35.0 32.0
183.3 20.0 42.5 7.5
0.0005 165.7 17.5 35.8 18.0 59.5 25.0 25.5 39.5
168.0 18.0 76.8 21.0 19.1 48.5
0.001 152.5 19.5 0 100 117.0 28.0 0 100
142.4 18.5 0 100 0 100
0.005 0 100 0 100 0 100 0 100
0 100 0 100 0 100 0 100
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culture media although it had no such effect on the blank medium and did not affect the
pH values.
The data obtained in this experiment and shown in Table I reflect the contrast between
the all-or-nothing mode of action of pelargonic acid and the graded effect of asterol dihy-
drochioride.
DISCUSSION
It appears that the color reaction described is primarily due to the shift of the pH in the
alkaline direction which is typical for dermatophytes (1, 2, 3) and is due to the formation of
ammonia (4, 5). It is known that alkaline solutions of reducing sugars will turn brown upon
heating (6). If graded amounts of ammonia are added to a 4% glucose solution and the latter
is autoclaved, the same brown color develops as in fungous filtrates of similar alkalinity,
with a similar absorption spectrum between 350 m and 800 mjz.
SUMMARY
Filtrates of dermatophyte colonies grown on liquid Sabouraud's medium develop a brown
color upon autoclaving. In the case of Trichophyton gypseum and Trichophyton rubrum
the optical density of this color is proportional to the weight of the cultures up to about 30
mg. The correlation is similar for cultures of Mierosporum audouini and Epidermophyton
inguinale.
The color is due to the darkening of glucose in the presence of ammonia under the influ-
ence of heat and pressure. The optical density of the color is proportional to the pH of the
medium.
The color reaction may be used as a quantitative measure of the weight of the colony.
The effect of graded concentrations of asterol dihydrochloride and pelargonic acid on the
dry weight and color reaction of four species of dermatophytes is demonstrated.
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